CRISPR-based genome editing of clinically important Escherichia coli SE15 isolated from indwelling urinary catheters of patients.
Urinary tract infections (UTIs) are clinically important problems that lead to serious morbidity and mortality, and indwelling urinary catheters are a major factor of UTIs. In this study, we applied clustered regularly interspaced short palindromic repeats (CRISPR) genome editing to generate ΔluxS mutant strains from clinical isolates of Escherichiacoli SE15, which is one of major pathogens and can cause colonization and biofilm formation in the catheter. A major regulatory pathway of such biofilm formation on medical devices is the quorum sensing mechanism via small molecule autoinducer-2 synthesized by LuxS enzyme. Here, we used the CRISPR-Cas9 system for precise deletion of luxS gene in clinical isolate E. coli SE15. To this end, we constructed a donor DNA for homologous recombination to delete 93 bases in the chromosomal target (luxS) and observed the success rate of luxS deletion to be 22.7 %. We conducted biofilm assay to observe decreased biofilm formation in the E. coil SE15 ΔluxS mutants compared to wild-type E. coil SE15. Quantitative real-time PCR analysis of E. coil SE15 ΔluxS mutants showed that the expression of luxS was below detection level. We also observed that the relative mRNA levels of biofilm-formation-related genes, such as mqsR, pgaBC and csgEF, were significantly decreased in E. coil SE15 ΔluxS mutants compared to wild-type. We conclude that genome editing by CRISPR-Cas9 system is an effective tool to dissect the molecular mechanism of biofilm formation in medically important strains, and the study may serve as a basis for developing novel medical intervention against UTIs caused by biofilm.